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Given the high prevalence of overweight and low levels of physical activity among children, a better understanding of physical
activity behaviour is an important step in intervention planning. This study, based on the theory of planned behaviour, was
conducted among 313 ﬁfth graders and their parents. Children completed a computer-based questionnaire to evaluate theoretical
constructs and behaviour. Additional information was obtained from parents by means of a questionnaire. Correlates of children’s
physical activity were intention and self-identity. Determinants of intention were self-eﬃcacy, self-identity, and attitude. Parental
variablesweremediatedthroughcognitions.Amonggirls,practicingsedentaryactivitieswasanadditionalnegativedeterminantof
intention. Key beliefs of boys and girls were related to time management and diﬃculties associated with physical activity. For girls,
social identiﬁcation as an active girl was another important belief related to positive intention. This study provides theory-based
information for the development of more eﬀective interventions aimed at promoting physical activity among children.
1.Introduction
In North America, the prevalence of overweight and obese
children has increased considerably in recent decades, aﬀect-
ing about one third of youths [1–4]. Although regular
physical activity is a healthy way to control body weight,
few children are physically active [5–7]. This phenomenon is
even more prevalent during adolescence [8, 9], when a major
decrease in physical activity levels is frequently observed
[6]. Consequently, paying more attention to youths’ physical
activity behaviour before they give up physical activity could
help to prevent this withdrawal.
Results from previous reviews of correlates of physical
activity among children revealed inconsistencies in the
most important factors related to this behaviour [10, 11].
Moreover, most studies reviewed were not based on sound
theoretical frameworks such as the theory of planned
behaviour (TPB) [12] or the social cognitive theory (SCT)
[13].Consequently,althoughanumberofinterventionshave
been developed and implemented, results from a recent
review of such studies showed that most of the interventions
have experienced limited success [14]. According to some
authors, the eﬀectiveness of physical activity interventions
would beneﬁt from a better understanding of this behaviour
[15–17]. Thus, analyzing data from a well-recognized the-
oretical framework for the identiﬁcation of intervention
targets might prove to be an interesting way to increase
physical activity more eﬀectively among children [18–20].
In past decades, the TPB (see Figure 1) has demonstrated
its usefulness in studies of health-related behaviour [21,
22], including physical activity [23, 24]. However, a limited
number of publications reported applications of this theory
among children aged between nine and twelve who have not
yet entered high school [25–28]. According to these studies,
intention, the core construct of the TPB, has been identiﬁed
as the principal determinant of physical activity among2 International Journal of Pediatrics
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Figure 1: Final model explaining children’s physical activity behaviour and intention. ∗P<. 05; ∗∗P<. 01; ∗∗∗P<. 001, B: Estimates; CI95%:
Bias corrected and accelerated conﬁdence interval; β: Standardised betas.
children. Thus, in reference to Ajzen’s recommendations for
the development of interventions based on the TPB [29],
the next step is to investigate the determinants of intention
and their related beliefs reﬂecting the cognitive foundation
of the targeted behaviour. To our knowledge, no study in
the scientiﬁc literature has reported which key beliefs should
be targeted in community-based interventions aimed at
increasing physical activity among children. Thus, the aim
of this study was to identify correlates of regular physical
activity as well as key elements to guide the development of
such interventions.
1.1. Theoretical Framework. This study was based on
an extended version of the TPB. According to the
TPB, behaviour is predicted by intention and perceived
behavioural control when the behaviour is not completely
volitional. In turn, intention is predicted by attitude,
subjective norm, and perceived behavioural control. Atti-
tude represents the individual’s favourable position towards
adoptingaspeciﬁcbehaviour.Subjectivenormistheperson’s
perception of the approval from signiﬁcant others. Perceived
behavioural control is deﬁned as the degree of ease or
diﬃcultywithwhichbehaviourcanbeadopted.Eachofthese
three variables is deﬁned by speciﬁc behavioural, normative,
and control beliefs. In the present study, only beliefs were
assessed, to shorten the questionnaire and because children
of this age may not present the cognitive capacities for the
abstraction needed to evaluate their behaviour. Also, only
beliefs were considered given that they represent potential
targets for intervention [30]. In addition to beliefs, other
variablesknowntocontributetotheexplanationofchildren’s
intention or behaviour were also considered (i.e., descriptive
norm [31], self-identity [32], and Triandis’s concept of
facilitating factors [33]). Finally, the inﬂuence of direct
parental support, parental physical activity level, and body
mass index (BMI) as well as children’s BMI and past
sedentary activities were explored.
2. Methods
2.1. Sample and Procedure. A total of 334 ﬁfth graders
and 325 parent-respondents were recruited in six schools
of an urban region of Quebec, Canada. Participation rates
were 84.3% for children and 82.1% for their parents. After
the exclusion of some participants (e.g., technical problems
with the computer-based questionnaire, absence the day of
data collection, misunderstanding of the questionnaire, no
corresponding questionnaires of one parent and outliers),
the data of 313 children and their participating parents were
retained for analysis.
The computer-basedquestionnaire wascompleted bythe
childrenduringschoolhours.Between20to30minuteswere
devotedtothistask.Parentscompletedtheirquestionnaireat
home. The questionnaire was completed by one respondent
(i.e.,father,mother,oralegalrespondent).Forparticipation,
written consents of both one parent and the child were
obtained. This study was approved by the local University
Ethics Committee.
2.2. Children’s Questionnaire. The computer-based ques-
tionnaire was developed on an Asus MyPal A620 PocketPC
(Asus computer international, 44370 Nobel Drive, Fremont,
CA 94535, EU) to facilitate comprehension, stimulate par-
ticipation, and maintain children’s attention. This ques-
tionnaire was developed following Ajzen’s guidelines for
developing a TPB questionnaire: the measurement of beliefs
based on an elicitation study [34]. Accordingly, semistruc-
tured interviews took place with 28 children aged from
10 to 11 on perceived advantages/disadvantages, sources of
encouragement, and barriers/facilitators regarding physical
activity. Thereafter, a content analysis was conducted by two
independent reviewers to classify and identify the children’s
most important beliefs. For each category of salient beliefs, a
frequency of mention was established and those which were
the most frequently mentioned (up to 75% of the total) were
retained. In a second phase, the questionnaire was evaluatedInternational Journal of Pediatrics 3
by four experts and twelve children to validate the clarity
and comprehension of the items. All psychosocial variables
were measured on four-point scales: (1) no, not at all; (2) no,
not really; (3) yes, maybe; and (4) yes, for sure and showed
moderate to good internal consistency and temporal stability
over a two-week reliability test (test-retest).
Intention was assessed with the following three items:
this week...(1) will you do physical activities? (2) will you try
to do physical activities?,a n d( 3 )what are the chances of you
doing physical activities? (α = 0.75 and Intraclass coeﬃcient
= 0.71).
Positive behavioural beliefs were assessed by two items:
doing physical activities is...(1) fun and (2) something to do
when I am bored (Spearman coeﬃcient = 0.24, P<. 0001).
Negative behavioural beliefs were also assessed by two items:
doing physical activities...(1) is tiring and (2) can cause me
bodily injury (Spearman coeﬃcient = 0.26, P<. 0001).
Normative beliefs were measured using four items: do
your... (1) parents,( 2 )f r i e n d s ,( 3 )other members of your
family,and(4)teachersencourageyoutodophysicalactivities?
(α = 0.67 and Intraclass coeﬃcient = 0.70). Descriptive
norm was also assessed by four items: are...(1) your friends,
(2) one of your siblings,( 3 )your father,a n d( 4 )your mother
physically active? (Intraclass coeﬃcient = 0.63). Self-identity
was measured by two items: do you think you are ... (1)
t h es p o r t yt y p eand (2) ap h y s i c a l l ya c t i v ey o u t h ?(Spearman
coeﬃcient = 0.69, P<. 0001).
In the present study, control beliefs referred to Ban-
dura’s concept of self-eﬃcacy [35]. Self-eﬃcacy refers to a
child’s capacity to overcome perceived barriers to adopt the
behaviour. Self-eﬃcacy was assessed by the following four
items: do you think you can do physical activities even if (1)
they are diﬃcult?, (2) you have homework to do?, (3) the
weather is bad?,a n d( 4 )you have some others activities to
do?( α = 0.66 and Intraclass coeﬃcient = 0.52). Finally,
facilitating factors were assessed by mean of eight items: Is it
easierforyoutodophysicalactivitiesif (1)youlik etheph ysical
activities proposed to you?, (2) y o uh a v ee q u i p m e n ta th o m e ?,
(3)yourparentsenrolyouinphysicalactivities?,(4)you cando
physical activities at school?, (5) you have transportation?, (6)
you are involved in a sports team?, (7) your parents encourage
you?,a n d( 8 )you have a friend with you? (α = 0.68 and
Intraclass coeﬃcient = 0.48).
Inspired by previous work by Sallis et al. [36], physical
activitybehaviourwasevaluatedusingachecklistofthemost
usual sports and physical activities practiced in winter (i.e.,
the study context). Children had to report if they practiced
these activities and how many times they practiced them in
the last seven-day period. It was explained to the children
that physical activity included any activities or exercise that
made them move, breathe hard, and increase their heart
rate [37]. Children who reported at least seven periods of
physical activity or more were considered active [7, 38].
Finally, children’s past sedentary activities were assessed
by two items: yesterday, did you (1) watch TV?( 2 )play
video/computer games or work on a computer? Answers were
(1) no,( 2 )yes, for no more than 30 minutes,( 3 )yes, between
30 minutes to one hour,a n d( 4 )y e s ,f o rm o r et h a no n e
hour.
The parents’ questionnaire consisted of questions on
their regular leisure-time physical activity practices over the
last three months [39]. They were also asked to report
their weight and height as well as the weight and height of
their children. The Body Mass Index (BMI) of parents was
estimated using the Canadian guidelines for body weight
classiﬁcation in adults [40] and the BMI of children was
estimated using the Cole et al. [41] classiﬁcation. Finally,
parentalsupportforstructuredactivitieswasmeasuredusing
the following items: (1) are you involved in your child’s
sports organization?,( 2 )are you present when your child
is participating in his/her activities?,a n d( 3 )do you oﬀer
transportation to your child? Scales ranged from no, never
(+1) to yes, often (+3).
2.3. Statistical Analysis. Hierarchical multiple linear regres-
sion analyses were used in the following sequence to predict
physical activity: ﬁrst, the behaviour was regressed on inten-
tion and control beliefs (i.e., self-eﬃcacy and facilitating fac-
tors); second, descriptive norm and self-identity were added
to the model; ﬁnally, the inﬂuence of other characteristics
was tested (i.e., gender, children’s and parents’ BMI, direct
parental support for structured activities, and past sedentary
behaviour). To predict intention, the same procedure was
applied: ﬁrst, intention was regressed on the positive and
negative behavioural beliefs, normative beliefs, and self-
eﬃcacy; second, facilitating factors, descriptive norm, and
self-identity were added to the model; ﬁnally, the inﬂuence
of the other characteristics cited above was tested to predict
children’s intention to be physically active. According to
a recent framework proposed by Kremers et al. [42]f o r
the study of energy-balanced related behaviours (i.e., the
Environmental Research framework for weight Gain preven-
tion), environmental factors can either be direct predictors
of behaviour or mediated by other theoretical constructs. To
test this speciﬁc hypothesis, a mediation analysis of variables
correlated with intention and its determinants identiﬁed
in previous analyses was performed using a bootstrapping
procedure for multiple mediator models [43].
Lastly, in order to identify potential targets for
community-based interventions, an approach proposed
by Von Haeften et al. [30] was adopted. This logistic
regression analysis allows identiﬁcation of the most salient
beliefs related to diﬀerent levels of intention. For this
analysis, the intention was dichotomised at the median,
allowing the discrimination of beliefs explaining a high level
of intention versus a low level of intention. First, intention
was regressed on the items of its signiﬁcant determinants
identiﬁed in the above multiple regression analysis. This
operation was completed separately for each set of beliefs.
At the ﬁnal step, all signiﬁcant items were added in a ﬁnal
model with the remaining signiﬁcant items representing the
most promising intervention targets.
3. Results
3.1. Sample Characteristics. T h es a m p l ec o n s i s t e do f1 6 1
girls and 152 boys with a mean age of 10.4 (SD = 0.5)4 International Journal of Pediatrics
Table 1: Hierarchical regression analyses for the prediction of
behaviour.
Variables Model 1 Model 2 Model 3 Final model
Behaviour Standardised betas (β)
Intention 0.25
∗∗∗ 0.20
∗∗ 0.22
∗∗ 0.25
∗∗∗
Self-eﬃcacy 0.14
∗∗ 0.10 — —
Facilitating factors 0.04 — — —
Descriptive norm 0.00 — —
Self-identity 0.16
∗∗ 0.16
∗ 0.19
∗∗
BMI (children) 0.01 —
Gender 0.02 —
Involvement 0.02 —
Presence 0.01 —
Transportation 0.08 —
Parents’ level of PA −0.00 —
R2 0.13 0.14 0.11 0.14
PA: physical activity.
years. The percentages of overweight and obese children
were 11.6% and 2.5%, respectively. The mean age of their
corresponding parents was 41.9 (SD = 4.6) years. The
percentages of overweight and obese parents were 32.3%
and 7.3%, respectively. In this sample, the mean frequency
of physical activity was 15.3 (SD = 6.5) periods in the last
week, indicating that children participated in two periods of
physical activity per day on average. When examining the
type of physical activity performed, results indicated that
children were engaged primarily in unstructured activities
suchasplayingballandplayingoutdoors;onlythreechildren
(<1%) reported no involvement in these two activities at
least once in the last week. Concerning the level of physical
activity of the parents, 37.8% of them reported at least three
periods of moderate physical activity per week in the last
three months.
3.2.CorrelatesofPhysicalActivity. Thecorrelatesofchildren’s
physical activity were intention to be physically active and
self-identity, explaining 14.9% of the variance of physical
activitybehaviour.Noneoftheothercharacteristicsweresig-
niﬁcantly associated with children’s behaviour (see Table 1).
3.3. Determinants of Intention. The determinants of chil-
dren’sintentiontobephysicallyactivealmosteverydayofthe
week were, in order of importance, self-eﬃcacy, self-identity,
positive behavioural beliefs, and gender. These four variables
explained 47.0% of the variance of intention. The mediation
analysis showed that the inﬂuence of external variables
(i.e., sedentary activity, parental level of physical activity,
involvement, presence, and transportation) on children’s
motivation toward physical activity was mediated by self-
eﬃcacy, positive behavioural beliefs, and self-identity, except
forparentalinvolvement notmediated bybehaviouralbeliefs
(see Figure 1 for the ﬁnal model). It is noteworthy that
the BMIs of children and parents were not correlated with
intention and its determinants. Consequently, they were not
tested as potential mediating variables.
Table 2: Finalmodels ofthedeterminants ofintentionaccording to
gender.
Variables Boys Girls
Standardised betas (β)
Self-eﬃcacy 0.49
∗∗∗ 0.28
∗∗∗
Self-identity 0.20
∗∗ 0.28
∗∗∗
Positive Behavioural beliefs 0.20
∗∗ 0.18
∗∗
Sedentary activities — −0.13
∗
R2 0.55 0.38
Because gender had a positive inﬂuence on intention,
data were reanalyzed separately for boys and girls. The ﬁnal
models for boys and girls were similar, in that self-eﬃcacy,
self-identity, and positive behavioural beliefs signiﬁcantly
predicted intention (see Table 2). However, for girls, involve-
ment in sedentary activities was an additional determinant
having a negative inﬂuence on intention. Nonetheless, the
percentage of explained variance was signiﬁcantly higher for
boys than for girls (z = 1.97). Consequently, the analysis of
key beliefs was performed separately for boys and girls.
3.4. Key Beliefs for Community-Based Interventions. For girls,
key beliefs related to high levels of intention were as well
as: (1) doing physical activities almost every day is fun
(behavioural beliefs), I can do physical activities almost each
day even if (self-eﬃcacy), (2) they are diﬃcult and (3) I
have homework to do,a n dﬁ n a l l y( 4 )do you think you are a
physically active youth? (self-identity). For boys, there were
only two important key beliefs deﬁning motivation: Ic a nd o
physical activities almost each day even if (self-eﬃcacy) (1)
they are diﬃcult and (2) Ih a v es o m eo t h e ra c t i v i t i e st od o .
4. Discussion
Results of this study suggest that only children’s intention
and self-identity explained a small proportion of variance
in their participation in physical activities. Nonetheless, this
result compared very favourably with previous predictive
studies based on the TPB among children [25–28]a n dg i v e
new insight on key beliefs associated with high intention
to be physically active. In these previous studies, the
explained variance did not reach 10%, except for one study
by Rhodes et al. [25], in which 35% and 50% of the
variance of behaviour was explained by intention, perceived
behavioural control, and past behaviour for the two follow-
ups, respectively. None of the parental variables contributed
to the prediction of either behaviour or intention. This result
is quite surprising, given that many studies have observed
the positive inﬂuence of multiple dimensions of parental
support on children’s and adolescents’ physical activity
behaviour [44–47]. In fact, the results of the mediation
analysis suggest that the inﬂuence of these variables on
children’s motivation toward physical activity is mediated
by cognitions. Consequently, parental support appears to
play a signiﬁcant role in the development of a high level of
self-eﬃcacy, positive attitude, and a perception of being theInternational Journal of Pediatrics 5
sporty type or an active youth. Such results conﬁrm previous
observations that indicated that environmental factors are
mediated by the TPB variables [48, 49]. It is also interesting
to note that self-identity towards being the sporty type and
anactivechildplaysasigniﬁcantroleinexplainingbehaviour
as well as intention. This suggests that promoting a positive
image of being an “active” youth could be an eﬀective way of
encouraging participation in regular physical activity.
The importance of intention suggests that educational
strategies aimed at increasing children’s motivation remain
an important strategy to promote physical activity. To
increase motivation, however, some additional information
from the structure of beliefs is required. Results of the
present study suggest that the strategies adopted should be
diﬀerent for girls than for boys. Indeed, a deeper analysis
of their key beliefs revealed that although two of the
important barriers to physical activity were similar for boys
and girls (i.e., perceived diﬃculty and time management),
the cognitive foundation of the motivation toward physical
activity was slightly diﬀerent. Indeed, for girls, having fun
while participating in physical activities and perceiving
themselves as active individuals were two additional signif-
icant elements associated with positive intention, whereas
these two aspects were not salient for boys. Consequently,
parents and physical educators should make sure that girls
have positive experiences with physical activity. It would
be important to facilitate access to a variety of activities
allowing girls to discover physical activities in line with
their personal interests and in which they can excel. The
creationofcontextsinwhichchildren,andgirlsinparticular,
have the possibility to explore a set of physical activities
and choose their favourite could stimulate more enthusiastic
participation. In this study, the activities most often reported
for girls were playing outside (99%), dancing (73%), playing
ball (72%), and skating (68%). It was also observed that the
frequency of sedentary activities was negatively associated
with physical activity in girls but not in boys. Decreasing
time spent in sedentary behaviour has been proposed as
an eﬀective strategy to increase level of physical activity in
youths [50, 51]. In the context of the present study, it appears
that promoting a decrease in sedentary behaviour would
prove eﬀective among girls only, given that the motivation of
boys toward physical activity is not inﬂuenced by watching
TV and playing video/computer games or working on a
computer.
Children who perceived having many other activities
or homework to do demonstrated less intention to be
physically active. This observation supports the idea that the
allocation of priority periods during or after school and on
weekends, when children could be physically active, should
help to increase their motivation towards physical activity.
To minimize diﬃculties related to the physical activities, it
would be determinant that children develop and practice
skills during physical education classes. Indeed, physical
education is taught to create a positive social environment,
especially for girls, and to facilitate skills and conﬁdence for
physical activity in children. Hence, the acquisition of such
skills could increase children’s feelings of competence and,
as such, enjoyment. Also, using some of Bandura’s strategies
aimed at increasing self-eﬃcacy such as increasing gradually
the level of diﬃculty could help children to develop feelings
of mastery of physical activities, thereby increasing their
perception of self-eﬃcacy [13].
The above suggestions for the promotion of physical
activity among children are likely to be eﬀective. Indeed, a
recent mass media campaign (the VERB campaign), aimed
at promoting physical activity among children aged from
9t o1 3y e a r sa n dd e v e l o p e da n dt e s t e db yt h eC e n t e r sf o r
Disease Control and Prevention (CDC), showed positive
results. This mass media intervention, based on TPB and
SCT, was designed to encourage playing, promote physical
activity as fun, cool, and socially appealing behaviour, and
to provide abilities to overcome barriers to physical activity
[52]. After one year, their results indicated that children who
were aware of the campaign were involved in 34% more
free-time physical activity periods than children who were
not aware of the campaign [53]. Also, children exposed and
aware of the campaign remained more active and had more
positive attitudes toward physical activity behaviour after
follow-up two years later [54].
Traditionally, environmental variables have not received
much attention within the TPB framework. In this study, the
implication of parents in their children’s sports organization
was analyzed. Although none of the parental variables
(i.e., involvement, transportation, presence, and physical
activity level) and children’s related perception (i.e., facil-
itating factors) of environmental variables were signiﬁcant
correlates of children’s physical activity, this study provides
some explanations for this lack of direct environmental
inﬂuence. Indeed, the mediation analysis provided results
well aligned with previous observations that environmental
variables could be mediated by intention or self-eﬃcacy
rather than having a direct eﬀect on behaviour [45, 55].
In this respect, this study has added information regarding
the interplay among environmental factors (family-related
factors) and cognitions. However, more research is still
needed to understand the relationships between environ-
mentalfactors,psychosocialvariables,andchildren’sphysical
activity behaviour.
Finally, some limitations of this study must be noted.
First, although Rhodes and Plotnikoﬀ [56]d o c u m e n t e d
the relevance of proxy measures of physical activity as an
expression of future or current physical activity behaviour,
a longitudinal study would allow stronger conclusions
regarding the direct predictors of children’s physical activity
or the moderating eﬀects of environmental factors on this
behaviour. Secondly, all information was self-reported. Con-
sequently, because children are sensitive to social desirability
bias [57], they could have responded more favourably
to psychosocial variables and overestimated their physical
activity participation. Finally, these ﬁndings should not be
generalized to the child population, since the study was
conducted among a convenient sample recruited in speciﬁc
schools.
To conclude, the present study provides promising
theory-based information on ways better to promote the
regular practice of physical activity among children. In
particular, emphasis should be placed in the development of6 International Journal of Pediatrics
self-identity regarding physical activity and the development
of children’s motivation by focusing on the management of
speciﬁcbarrierstophysicalactivitysuchastimemanagement
associated with conﬂicting activities and the perceived
diﬃculty of physical activities. Also, it is important to ensure
that girls have positive experiences in physical activity and
identify themselves as active young girls.
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